Bulk System Interconnection Standards for Solar Generation

Sandia National Laboratories, Albuquerque, NM

Contact: Abraham Ellis, aellis@sandia.gov

SOLAR GENERATION AND RELIABILITY

Existing transmission reliability and performance standards, also called
“Grid Codes” do not adequately cover solar and other variable generation.
In response to this gap, the North America Electric Reliability Corporation
(NERC) formed the Integration of Variable Generation Task Force (IVGTF)
to recommend updates to bulk system reliability standards.

e Environmental Regulations and Impacts to BPS Reliability

‘ e Integration of Variable Generation (Operational)

. e Critical Infrastructure Protection

e Integration of Variable Generation (Planning)

e System Modeling Improvement and Coordination

e Increased Gas Generation to Support Variable Generation

HHI A

Variable generation is prominent among NERC’s Emerging Reliability Issues
(From 2011 NERC Long Term Reliability Assessment report)

Clear, fair and technically reasonable standards for solar generation will:

“* Ensure integrity of the grid in high penetration solar scenarios
*» Clarify equipment and controls design requirements
*» Facilitate grid and market access

NERC IVGTF FOCUS AREAS

1.1 — Models and data for regional planning
1.2 — Variable generation in adequacy planning (capacity value)

1.3 — Interconnection procedures and standards @
4 — Variable generation and resource planning (flexibility considerations)

\

\

.5 — Reliability implications of high penetration stationary/mobile storage

\

.6 — Guidebook on probabillistic planning for system reliability

\

./ — Reconciling distribution standards with bulk system standards

\

.8 — Treatment if distributed resources in bulk system planning and operations
2.1 — Variable generation forecasting application

2.2 — SCADA integration/interoperability

2.3 — BA cooperation to increase flexibility

2.4 — Operational practices, procedures, tools.

3.1 — Reference Manual

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation,
O for the U.S. Department of Energy’s National Nuclear Security Administration under Contract DE-AC04-94AL85000.
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PROPOSED STANDARDS

Proposed NERC voltage and 13
frequency tolerance requirements 12
(PRC-024 - not yet approved)
would apply to large solar plants.
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Comparison to conventional plants
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Proposed reactive power specification for
variable generation plants including PV.

All specifications would apply at the Point
of Interconnection (POI).

150

100

(3)]
o

3
o

-100

-150
-10 -5 0.0 +5 +10

Measured voltage deviation from schedule (%)

Reactive power droop with dead band

Implication of VAr requirement for PV
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MVA-rated inverters would be needed

SYSTEMS INTEGRATION

Absolute Power Limit Up-Ramp Limit

Active power control
capability can help

__________ , _ operators deal with
Poutput . % Poutput difficult operating
- conditions that can affect

grid reliability.

P

available I:’available

Power

Application of active
Time . power controls has

merits in very high
penetration scenarios
and small grids (e.g.,
island).
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Communication capabilities for monitoring and controls is needed for reliable operation
of large PV plants. NERC Standards also address

Meteorological Data, Unit Status, etc.
Grid Operator < >
Forecasted Power Output, etc.

Forecast
Provider

P, Q, V, Unit Status,

Meteorological Data, etc.
Power Limit, Voltage
Schedule, etc

<

Variable Generation Plant
(Wind or Solar)

OUTLOOK

“* NERC and other stakeholder groups are working to update bulk-level reliability
standards to get ready for future high penetration solar (and wind) scenarios.

¢ In addition standards related to interconnection, IVGTF is reviewing a wide range of
planning and operations practices that may need to be updated.

“* Proposed standards are influenced by international experience and best practices.

* Sandia is one of many stakeholders providing technical input to NERC IVGTF.
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